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ABSTRACT 

Blockchain technology has emerged as one of the most disruptive innovations of the 21st century, offering 

decentralization, transparency, immutability, and enhanced security across diverse sectors such as finance, 

supply chain, healthcare, land registries, and governance. Despite its transformative potential, adoption in 

developing countries remains slow, fragmented, and burdened with multiple obstacles. This study explores 

the systemic, technological, regulatory, and socio-cultural barriers impeding blockchain adoption in low- 

and middle-income nations. Using a mixed-method approach combining secondary data analysis, 

structured surveys from 500 stakeholders across five regions, and qualitative case studies from India, 

Kenya, and Nigeria, the research identifies five major categories of barriers: (i) inadequate digital and 

financial infrastructure, (ii) regulatory uncertainty and inconsistent policy frameworks, (iii) high costs of 

implementation and limited financial resources, (iv) low levels of awareness and digital literacy, and (v) 

institutional and cultural resistance to disruptive technologies. Statistical analysis reveals that 

infrastructure deficits (37%) and regulatory uncertainty (28%) account for nearly two-thirds of adoption 

challenges, followed by cost burdens (15%), awareness gaps (12%), and cultural resistance (8%). 

The results emphasize that blockchain adoption is not simply a matter of technological readiness but also 

of institutional maturity, socio-economic capability, and political will. In particular, the findings highlight 

how weak governance structures, limited access to digital tools, and lack of cross-border regulatory 
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harmonization hinder sustainable adoption. Case evidence suggests that where pilot programs succeed—

such as mobile payments in Kenya or blockchain-based land record systems in India—they are supported 

by enabling ecosystems, strong partnerships, and policy backing. The study makes a unique contribution 

by quantitatively mapping the significance of different barriers across multiple regions while situating 

them within broader discourses of digital inclusion and technological equity. Recommendations include 

capacity-building programs, collaborative governance, hybrid blockchain models adapted for low-resource 

settings, and integration of blockchain with existing development agendas. Future scope is outlined in terms 

of Blockchain for Development (B4D) frameworks, longitudinal adoption studies, and cross-border policy 

initiatives that can collectively bridge the digital divide. This work provides both theoretical insights and 

actionable strategies for policymakers, technologists, and development practitioners aiming to unlock 

blockchain’s potential in developing economies. 

 

Fig.1 Adoption Barriers, Source:1 
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INTRODUCTION 

Blockchain, initially introduced as the foundational architecture of Bitcoin in 2008, has evolved into a 

decentralized ledger system capable of transforming diverse sectors beyond digital currencies. It offers 

transparency, immutability, traceability, and disintermediation, qualities that can significantly address 

inefficiencies in traditional systems. In developed nations, blockchain applications are already reshaping finance, 

supply chains, healthcare, and public services. However, in developing countries, despite a strong demand for 

transparency, accountability, and inclusion, blockchain adoption remains constrained. 

Developing countries represent regions where institutional inefficiencies, corruption, lack of trust in governance, 

and poor financial inclusion rates are prevalent. Paradoxically, these are precisely the areas where blockchain 

could yield transformative outcomes—yet adoption levels remain disproportionately low. Understanding the 

barriers that hinder blockchain uptake is critical for designing tailored strategies to accelerate diffusion in these 

economies. 

This manuscript examines the structural, economic, regulatory, and cultural challenges that slow blockchain 

adoption in developing contexts. It also explores empirical evidence through surveys and statistical models to 

evaluate the significance of each barrier. 
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Fig.2 Infrastructure, Source:2 

 

LITERATURE REVIEW 

The adoption of emerging technologies follows complex patterns influenced by infrastructure readiness, socio-

economic conditions, and institutional frameworks. Several studies (Tapscott & Tapscott, 2018; Swan, 2015) note 

that blockchain promises disintermediation and security but faces real-world bottlenecks in underdeveloped 

regions. 

1. Infrastructure Gaps – Research by World Bank (2019) highlights that limited internet penetration, 

unstable electricity supply, and low smartphone access restrict digital solutions. Without stable 

infrastructure, blockchain platforms cannot function effectively. 

2. Regulatory Uncertainty – Scholars (Catalini & Gans, 2019) argue that lack of clear regulatory policies 

discourages investors and innovators from entering blockchain ecosystems in developing economies. 

3. Cost of Implementation – Studies (Narayanan et al., 2016) identify high initial deployment costs, 

particularly in building scalable blockchain applications, as a critical impediment. 

4. Awareness and Digital Literacy – OECD (2020) reports stress that low levels of digital education 

contribute significantly to limited blockchain understanding. 

5. Cultural and Institutional Resistance – Adoption often meets resistance from entrenched intermediaries 

who perceive blockchain as a threat to their authority (Davidson, De Filippi & Potts, 2018). 

6. Comparative Cases – Successful blockchain pilots in Kenya (mobile money integration), Estonia (e-

governance), and India (land record systems) highlight that tailored adoption strategies can overcome 

barriers but require strong state and institutional support. 

Despite these insights, few comprehensive studies integrate statistical evidence from multiple developing nations 

to quantify these barriers. This gap motivates the current research. 

 

STATISTICAL ANALYSIS 
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Survey-Based Evidence 

A survey was conducted among 500 stakeholders across finance, education, and government in five developing 

regions: South Asia, Sub-Saharan Africa, Latin America, Middle East, and Southeast Asia. Respondents included 

policymakers, IT professionals, academics, and business leaders. 

Key Findings: 

Barrier Category Percentage of Respondents Identifying as Major Barrier 

Poor Digital Infrastructure 37% 

Regulatory Uncertainty 28% 

High Cost of Implementation 15% 

Low Awareness/Digital Literacy 12% 

Cultural/Institutional Resistance 8% 

The analysis reveals that infrastructure and regulation account for nearly two-thirds of adoption barriers, followed 

by cost and literacy challenges. 

 

METHODOLOGY 

The study employs a mixed-methods research design comprising: 

1. Secondary Data Review – Analysis of existing reports from World Bank, OECD, IMF, and academic 

sources on blockchain adoption indicators. 

2. Survey Method – Structured questionnaire distributed to 500 respondents across selected countries. 

3. Quantitative Analysis – Statistical frequency distribution to evaluate the prevalence of each barrier. 

4. Qualitative Case Studies – Examining pilot projects in Kenya (agri-finance), India (land registries), and 

Nigeria (digital identity). 

This methodological triangulation ensures both breadth and depth in understanding blockchain adoption barriers. 

 

https://doi.org/10.63345/sjaibt.v2.i2.202


Scientific Journal of Artificial Intelligence and Blockchain Technologies  
ISSN: 3049-4389 
Vol. 2, Issue 2, Apr  – Jun 2025 || PP. 9-16                          https://doi.org/10.63345/sjaibt.v2.i2.202 
  

14  

 
 

RESULTS 

The results indicate: 

• Infrastructure Deficiency – Over one-third of respondents cited unreliable internet and electricity as the 

single greatest barrier. 

• Regulatory Ambiguity – Unclear legal frameworks deter investment and innovation, particularly in 

financial blockchain systems. 

• Cost Burden – Small enterprises and public institutions find blockchain pilot projects financially 

prohibitive. 

• Awareness Deficit – Limited understanding of blockchain’s potential among policymakers leads to 

skepticism. 

• Cultural Resistance – Traditional intermediaries resist disruption, slowing institutional reforms. 

Regional variations were also observed—Sub-Saharan Africa struggles most with infrastructure, while South Asia 

emphasizes regulatory hurdles. 

 

CONCLUSION 

This research underscores that blockchain, despite its revolutionary potential, faces formidable barriers in 

developing countries that extend beyond technical inefficiencies. The findings reveal that the adoption 

challenge is multidimensional, shaped by structural constraints such as underdeveloped infrastructure, limited 

energy reliability, and weak internet penetration, as well as systemic factors like regulatory ambiguity, financial 

barriers, and lack of institutional trust. Unlike in developed economies, where blockchain ecosystems evolve 

organically through private sector innovation and venture capital investment, developing nations require state 

intervention, international cooperation, and tailored strategies to ensure adoption. 

The statistical analysis demonstrates that more than 65% of adoption barriers can be attributed to infrastructure 

deficits and regulatory uncertainty, highlighting that technological diffusion cannot occur in a vacuum but 

requires supportive ecosystems. Furthermore, socio-cultural resistance, while contributing a smaller proportion, 

plays a critical role in slowing reforms, particularly in environments where corruption and bureaucracy are 
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entrenched. The conclusion drawn is that blockchain’s success in these contexts depends not only on 

technology but also on trust-building, policy innovation, and the cultivation of human capital. 

The study contributes to both academic discourse and practical policymaking by presenting an integrated 

framework for understanding adoption barriers in low-resource economies. Its insights point toward holistic 

solutions: investing in robust ICT infrastructure, designing adaptive and inclusive regulations, subsidizing initial 

deployment costs, integrating blockchain into national development strategies, and fostering digital literacy. The 

research also emphasizes the need for regional harmonization of blockchain policies to enable cross-border 

interoperability, particularly for trade, remittances, and financial inclusion. 

Looking forward, the future of blockchain in developing countries lies in incremental, hybrid adoption models 

that balance decentralization with institutional oversight. Blockchain should be viewed as a development enabler 

rather than a disruptive replacement, complementing traditional systems until ecosystems are mature enough 

for large-scale transition. Future research should adopt longitudinal approaches to measure adoption over 

decades, assess blockchain’s role in achieving Sustainable Development Goals (SDGs), and evaluate the 

outcomes of Blockchain for Development (B4D) programs in different contexts. 

In conclusion, while blockchain adoption in developing countries remains fraught with barriers, it simultaneously 

presents a historic opportunity to leapfrog traditional inefficiencies and create inclusive, transparent, and 

accountable systems. Realizing this potential requires not only technology but also visionary leadership, 

collaborative governance, and societal readiness. With targeted interventions, blockchain could evolve from 

being an experimental innovation into a cornerstone of sustainable development in the Global South. 

 

FUTURE SCOPE OF STUDY 

1. Hybrid Blockchain Models – Exploring semi-decentralized systems combining efficiency with 

inclusivity. 

2. Blockchain for Development (B4D) – Tailoring blockchain applications for healthcare access, land 

records, and financial inclusion. 

3. Cross-Border Policy Harmonization – Coordinating regional regulations to facilitate blockchain-driven 

trade and finance. 
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4. Capacity Building – Large-scale training programs to improve blockchain literacy among policymakers 

and entrepreneurs. 

5. Longitudinal Studies – Tracking adoption over 10–15 years to evaluate the gradual removal of barriers. 

These directions can shape blockchain adoption pathways that are both realistic and context-sensitive for 

developing nations. 
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